Abstract.
Example. Let A : I -* /°° be the bounded linear operator defined by (0 (Ax)(n) = 2 x(m)K(m,n) m=\ for x = (x(\), x(2),... ) E /', where the infinite matrix K is constructed in the following way: take a bounded sequence (rx,r2,... ) of real numbers in which each number -n~ (n = 1,2,... ) appears infinitely many times and write (2) K = 'I '2 '3 -/j 0 r2 >3 -r-.
'2 0 r3 -r3 -r3 0
The corresponding operator A is then antisymmetric (i.e. A E -A*) and thus (maximal) monotone.
Proposition. There are infinitely many maximal monotone operators B: (/°°) -* 2 which extend A.
Let us say that two points (x**,x*) and (y**,y*) in A** X A* are monotonely related if <x** -y**,x* -v*> > 0 and that a point (x**,x*) is monotonely related to a subset of A** X X* if it is monotonely related to each point of this subset. Clearly, by Zorn's lemma, the proposition will be proved if we exhibit an infinite number of points in (/°° ) X /°° such that each of them is monotonely related to the graph of A but any two of them are not monotonely related. Lemma 1 (cf. [3] ). Let A: X -> X* be a bounded linear antisymmetric operator. Then (x** ,x*) is monotonely related to the graph of A if and only if x* = -A*x** and(x**,x*) > 0.
Proof. Let (x**,x*) verify <x** -y,x* -Ay) > 0 for all y E X. Then where v denotes the counting measure on N; equality (7) then follows from Fubini's theorem. Under assumption (4), we have
for ft G 9H(/?N) and b E /?N. Indeed (7) gives
by an argument similar to the preceding one involving a(/°°, /' ), we can pass to the limit in the first integral, and by Lebesgue's theorem, using assumption (4), we can pass to the limit in the second integral. Finally T(x + \e) = T(x) + A/ for x E D(T) and A E R, is still monotone; (b) let T: D(T) C E -» F be a linear monotone operator with a a(E,F) dense domain; if T is maximal among all linear monotone operators, then T is maximal monotone.
